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Introduction {#sec001}
============

People care about the way others perceive them and aspire to be seen as fair, altruistic, and trustworthy \[[@pone.0232037.ref001]--[@pone.0232037.ref008]\]. Image concerns have been one of the primary motivations for a wide range of behaviors, including voting, education choice, charitable giving, etc. \[[@pone.0232037.ref009]\]. Other people's evaluation of oneself is also important in the formation of one's self-image, as people's self-appraisal is, to a significant extent, derived from their interpretation of others' evaluations of them \[[@pone.0232037.ref010], [@pone.0232037.ref011]\]. Because this reflected appraisal process shapes the way people see themselves, it affects their judgment about others' views of them and, consequently, their relationships with others as well as a host of socioeconomic decisions \[[@pone.0232037.ref012]\].

Recent advances in information technology and its applications in social media have empowered users with excellent connectivity \[[@pone.0232037.ref013], [@pone.0232037.ref014]\]. However, this ease of social connectivity comes at a potential cost. Users' personal information could become visible to many others with whom users have no intention of connecting. Indeed, such limited control over the spread of personal information has dramatically compromised user privacy and caused serious concerns among users and regulators. This research focuses on answering an important question of whether a link between the loss of personal information privacy and people's image concerns exists. Specifically, we examine people's concerns for others' evaluations and judgments on their behaviors under different degrees of information privacy conditions. The latter is captured by the likelihood that the contents of others' evaluations are made known to anonymous third parties in a double-blind setting, where the identities of all involved parties are unknown to each other. In the current social media age, where people and information are intricately linked, answers to this inquiry are of utmost importance. To the best of our knowledge, this paper is the first that investigates this research question.

To this end, we designed and conducted a two-stage laboratory experiment. In stage one of the experiment, we elicited participants' image concerns based on a dictator game with *ex-post* feedback. In stage two, we conducted a Becker-DeGroot-Marschak (BDM) incentive-compatible bidding mechanism \[[@pone.0232037.ref015]\] that measures the strength of participants' image concerns under different degrees of information privacy. As mentioned earlier, our study is closely related to the privacy paradox \[[@pone.0232037.ref016]--[@pone.0232037.ref020]\]. Existing literature on the privacy paradox is predominantly based on surveys that elicit users' stated preferences towards the maintenance of information privacy. In contrast, our experimental design allows us to elicit the revealed preference about attitude towards information privacy, which complements well the stated preference approach \[[@pone.0232037.ref021]\].

Specifically, in stage one, each of the dictators was asked to choose one of two available allocation options: (\$7, \$7) or (\$10, \$2). The former allocation choice is fair and collectively efficient, while the latter is unfair and collectively inefficient, as it gives a disproportionally higher payoff to the dictator at the expense of the recipient a lower aggreagate payoffs. Before the dictator decided on the allocation, the dictator was told the recipient had been informed of the two available allocation choices and the respective payoff consequences to both parties. Anticipating that the recipient also knew the link between the allocation choices and payoff outcomes would imply that the dictator could have envisioned the recipient's image of the dictator, just as the dictator was about to make the allocation choice \[[@pone.0232037.ref022]\].

Once the allocation decision was made, the dictator was informed that the recipient would write a message of personal opinion about the dictator. Because the dictator's identity was anonymous to the recipient, the dictator's image is hence solely dependent on the allocation choice made by the dictator. To illustrate, a choice of (\$7, \$7) would project an image of a friendly, fair, and altruistic dictator. Expecting that the recipient could potentially express a positive opinion about the dictator would elicit the dictator's feeling of pride. Conversely, a choice of the unfair and pro-self allocation could disappoint the recipient and sour the recipient's evaluation of the dictator. An expectation of receiving the recipient's disapproval could then trigger a sense of moral failure and, consequently, arouse an emotional feeling of shame or guilt \[[@pone.0232037.ref023], [@pone.0232037.ref024]\].

Research in social psychology shows that the general tendency of an ashamed person in the short term is to hide or withdraw from situations that trigger the shameful feelings to protect further image damage \[[@pone.0232037.ref023]--[@pone.0232037.ref026]\]. As such, an opportunity to take such a course of action was given to the dictator in stage two of the experiment. Specifically, the dictator could pay to stop the message from being revealed through a Becker-DeGroot-Marschak (BDM) incentive-compatible bidding mechanism \[[@pone.0232037.ref015]\]. Notably, the payoffs resulting from allocation decisions would not change, whether the dictator chose to read the recipient's message or not. We define a pro-self dictator as a dictator who chooses (\$10, \$2), which is the unfair, pro-self and collectively inefficient allocation, instead of (\$7, \$7), which is the fair, pro-social and collectively efficient allocation. If a pro-self dictator pays to avoid knowing others' opinions of her, the willingness to pay to conceal the expected negative evaluation thus measures her motive to hide or withdraw from the other party's disapproval and captures the degree of care about her image persona in the other party's eyes \[[@pone.0232037.ref027]\].

We varied the degree of personal information privacy in three experimental treatments. In one treatment---which we labelled the *Private* treatment---the dictators were told prior to the bidding process that by default, their respective recipient's written feedback would be passed on to them. In this treatment, the privacy of the message content was fully protected, as only the dictators and their corresponding recipients would know about the message content. If the dictators did not want to receive the message, they could submit a bid to prevent the message from reaching them. However, the written feedback would be passed on to them if their bids were unsuccessful.

In another treatment---which we labelled the *Public* treatment---the dictators were told that by default, the message contents would be shown and read aloud to all dictators and experimenters in the room. Even though the identity of the dictators remained anonymous, the public disclosure of the message content created an awareness in the targeted dictator's mind that the recipient's evaluation would no longer be private, unless the dictator succeeded in concealing the message through the bidding process. The third treatment---which we labelled the *Partially Private* treatment---was similar to the public treatment except that the message is publicly disclosed with a 50% chance and only privately disclosed with a 50% chance in case of an unsuccessful bid. In it, the dictators were told if the bid was unsuccessful, the message would have an equal chance of either being disclosed publicly, or only in private to the target dictator.

Across the three treatments, the dictators thus faced different levels of information privacy about the recipient's opinion of the dictator. Results indicated that when communication between the two parties was exchanged privately on a one-to-one basis, the pro-self dictators revealed significant concerns about their expectedly negative image. Even though knowledge of the recipient's opinions did not change the monetary payoffs resulting from allocation decisions, the pro-self dictators were willing to spend significant private resources to avoid knowing the recipient's opinions of them. Similar to many online communications, in the *Public* treatment, contents of the written messages from recipients were shown to others publicly. Would exposure of the message content heighten the pro-self dictator's image concerns? We hypothesized two possible effects: the *social norm effect* and the *shame/ guilt sharing effect*. Thus, we predicted the presence of the two effects would reduce the pro-self dictator's image concerns in the face of weakened information privacy.

Past research shows that the presence of others who are unconcerned about their own privacy reduces one's privacy concerns; specifically, because people are often uncertain about their privacy preferences, available cues are hence important in guiding their decisions regarding information divulgence \[[@pone.0232037.ref019]\]. One important cue that people consider involves others' information disclosure decisions. Treating this as a guide, people often reciprocate by divulging their private information to a similar extent \[[@pone.0232037.ref028]\], even to computer agents who provide information about themselves \[[@pone.0232037.ref029]\]. In short, merely observing other people revealing information increases the likelihood that people will reveal their private information to others \[[@pone.0232037.ref030]\].

In the *Public* treatment, the message content was, by default, unprotected and would be disclosed to all others. For a dictator, such an information divulgence setting could raise awareness that the messages written to other dictators would also be disclosed simultaneously. More generally, if the lack of personal information privacy is a feature of social institutional design, the dictator is just one of many others affected by exactly the same extent. Hence, letting go of her message is in line with the social norm and the "right" choice to make in this environment. We call this behavior the *social norm effect*.

Second, research in social psychology has long demonstrated that social influence and shared stimuli sway people's decision-making process \[[@pone.0232037.ref031], [@pone.0232037.ref032]\]. In the area of consumer behavior, the findings illustrate that consumers' consumption experiences are significantly enhanced as soon as they realize that others also develop similar experiences from the same hedonic consumptions. In line with the idea that "*happiness shared is doubled*, *and sadness shared is halved*," this enhancement takes place regardless of whether the consumer's initial consumption experience is enjoyable or dreary \[[@pone.0232037.ref033], [@pone.0232037.ref034]\]. Indirect extrapolations from the ideas give rise to the *shame/guilt sharing effect*. Specifically, the awareness that messages written to many other pro-self dictators would also be disclosed at the same time could provide an excuse for pro-self dictators to share their shame or guilt feelings with other pro-self dictators, who are expected to be equally guilty or shameful. This would further reduce the psychological discomfort the pro-self dictators would experience and, consequently, the impetus to withdraw from the situation.

Even though the dictator's identity is kept anonymous, effectively, the message written by the recipient serves as an evaluation of the dictator's behavior. Knowledge of the message contents could affect the dictator's self-appraisal thereby heightening his or her self-image concerns \[[@pone.0232037.ref010], [@pone.0232037.ref011]\]. The presence of the two effects--the *social norm effect* and the *shame/ guilt sharing effect*--would, however, reduce the image concerns. We thus hypothesized that the degree of image concerns is lower in the *Public* treatment than in the *Private* treatment.

Materials and methods {#sec002}
=====================

Participants {#sec003}
------------

A total of 374 undergraduate students of the Singapore Institute of Management---majoring in business studies, information technology, and arts and social sciences---participated. The experiment was conducted using pen and paper. The participants did not know one another prior to the experiment, and none had previously participated in similar experiments. The study was approved by the ethics committee of the Singapore Institute of Management. Participants were financially compensated for their participation. The study was incentivized, did not involve deception and thus met the standards in psychology and behavioral economic research.

General experimental procedure {#sec004}
------------------------------

On arrival at the experiment site, participants were randomly assigned the role of either dictator or recipient. Depending on their role, they were then directed to two separate, adjacent rooms. The number of participants in each room was the same. The experimenters then read aloud the instructions to the participants and verified they all understood the game, with any query answered individually in private.

The experiment commenced only when all participants understood the game. The experiment was comprised of two stages. Before stage one began, dictators were informed that they would be asked to make two decisions, with one decision being randomly chosen by the experimenters to calculate the dictator's earnings from the experiment. However, dictators were also informed that the nature of the second decision would be revealed only after all dictators made the first decision.

Stage one: Allocation decision {#sec005}
------------------------------

At the start of stage one, dictators were asked to choose one of two options---"I choose to hold 7 dollars for myself and pass 7 dollars to you" or "I choose to hold 10 dollars for myself and pass 2 dollars to you"---for splitting the money (in Singapore dollars) between themselves and a matched recipient. Dictators were also told that matched recipients were informed about the game rules and dictators' two options for splitting the money. Once all dictators understood the game, they privately indicated their chosen allocation decisions on an allocation decision sheet shown in [Fig 1](#pone.0232037.g001){ref-type="fig"}. Dictators were then asked to insert the decision sheet into an envelope and drop the envelope into a box in the room's corner. Both the decision sheet and envelope were marked with the dictator's identity number. Each participant knew that no one, except himself or herself, knew about his or her unique identity number. Hence, neither the experimenters nor other participants would be able to link the identity number with his or her name or face.

![Allocation decision sheet.\
This figure shows the stage one decision sheet for dictators, who were asked to choose one rule from the two shown on the decision sheet. Before making the stage one decision, dictators were also told that the matched recipients had been informed about the two decision rules for splitting the money.](pone.0232037.g001){#pone.0232037.g001}

After all dictators made their allocation decisions, the experimenters collected the envelopes and placed them in plain view in the room's corner. Payments to the recipients (based on allocation decisions), together with the dictators' allocation decision sheets were inserted into their respective envelopes. These envelopes were then collected and placed in a box, which was taken to the recipients' rooms. In addition, dictators could observe the experimenters taking the box to the rooms. Each recipient was then asked to pick one envelope at random, verify that the monetary amount matched the allocation decision, and take the money. Thereafter, recipients were asked to write a short message (on the back of the allocation decision sheet) stating their personal opinion of the relevant dictator. Other than a prohibition against threatening or foul language, no restriction was imposed on message content. Once recipients wrote the message, they inserted it into the same envelope and dropped it back into the box for experimenters to collect and return to the dictators' rooms. This completed stage one of the experiment.

Stage two: Bidding decision {#sec006}
---------------------------

In stage two, the dictators were told that their matched recipients had received payment according to their chosen allocation option. In addition, each recipient had written a short message expressing a personal opinion of the dictator. Each dictator was then asked to make a second decision: they were required to state the maximum amount they were willing to pay (through a BDM mechanism) to stop the written message from being passed on to the dictator.

Notably, the experimental instructions for dictators were divided into two parts. The first part contains the general instructions that explain how dictators should make their allocation decisions in stage one. The second part describes the BDM mechanism, employed in the bidding decision in stage two. Furthermore, these instructions were given to the dictators only after completion of stage one. Thus, no foreknowledge existed that there would be feedback from the recipient and that this feedback might be made public---so this had no influence on allocation decisions. Separation of instructions into two parts was needed to prevent the dictators from behaving strategically by changing their allocation decision, knowing that the recipients were going to give their written opinion of the dictators.

Each dictator was given \$10 to participate in the bidding process. Care was taken to ensure that all participants understood the procedures of the BDM mechanism before the bidding process started. Through the BDM mechanism, we first asked dictators to indicate on a bidding decision sheet the amount they were willing to pay to conceal the messages. The decision sheet shown in [Fig 2](#pone.0232037.g002){ref-type="fig"} was marked with the dictator's identity number. The permitted bids ranged from \$0 to \$10, in one-dollar increments. Once all dictators decided on their bids, they dropped their decision sheets into a box located in the room's corner, for experimenters to collect. Using the identity numbers, experimenters then put each bidding decision sheet into the corresponding dictator's envelope.

![Bidding decision sheet.\
This figure shows the decision sheet for the BDM procedure. Dictators were given \$10 to participate in the bidding process. Dictators were asked to indicate an amount they were willing to pay to conceal the message. Permitted bids ranged from \$0 to \$10, in one-dollar increments.](pone.0232037.g002){#pone.0232037.g002}

Once all dictators submitted their bids, experimenters then drew a random price---ranging from \$1 to \$10---using a random number generator. If the bid submitted by a dictator was larger than or equal to the random price, the bid was considered successful, and the message written to the dictator was removed from the envelope; thus, the dictator would not know the message content. Earnings from stage two equaled the difference between the \$10 endowment and the random price. If the submitted bid was less than the random price, the bid was considered unsuccessful, and the dictator's earnings from stage two equaled the \$10 endowment. Additionally, the dictator would be informed of the message content.

Treatment manipulation {#sec007}
----------------------

We implemented three experimental treatments: the *Private* treatment, the *Public* treatment, and the *Partially Private* treatment. The treatments differed in the way messages were shown to dictators whose bids were unsuccessful. The dictators were given clear information about the way recipients' messages would be revealed. Graphical illustrations for the BDM mechanism in each of the treatments are shown in Figs [3](#pone.0232037.g003){ref-type="fig"}, [4](#pone.0232037.g004){ref-type="fig"} and [5](#pone.0232037.g005){ref-type="fig"}.

![The BDM procedure in the *Private* treatment.\
Before the bidding started, the experimenter informed dictators that an unsuccessful bid would result in dictators privately receiving messages written to them. When the bidding started, dictators first submitted a price. Thereafter, the experimenter drew a random price using a random number generator. The experimenter then compared the submitted price to the random price. The bid was successful if the submitted price was greater or equal to the random price, and unsuccessful otherwise.](pone.0232037.g003){#pone.0232037.g003}

![The BDM procedure in the *Public* treatment.\
Before the bidding started, the experimenter informed dictators that an unsuccessful bid would result in messages written to them being shown to all dictators. However, when the message was shown to all dictators, the identity of the dictator would be preserved. When the bidding started, the dictator first submitted a price. Thereafter, the experimenter drew a random price using a random number generator. The experimenter then compared the submitted price to the random price. The bid was successful if the submitted price was greater or equal to the random price, and unsuccessful otherwise.](pone.0232037.g004){#pone.0232037.g004}

![The BDM procedure in the *Partially Private* treatment.\
Before the bidding started, the experimenter informed dictators that an unsuccessful bid would result in either dictators privately receiving the message written to them, or the message written to them being shown to all dictators. However, when the message was shown to all dictators, the identity of the dictator would be preserved. When the bidding started, the dictator first submitted a price. Thereafter, the experimenter drew a random price using a random number generator. The experimenter then compared the submitted price to the random price. The bid was successful if the submitted price was greater or equal to the random price, and unsuccessful otherwise.](pone.0232037.g005){#pone.0232037.g005}

In the *Private* treatment, messages for dictators whose bids were unsuccessful were inserted into the respective dictators' envelopes. In the *Public* treatment, messages for dictators whose bids were unsuccessful were placed on a visualizer projector and read aloud to all participants and experimenters in the room. However, except for the targeted dictator, no one knew for whom the message was intended. In the *Partially Private* treatment, half the messages for dictators whose bids were unsuccessful were randomly selected and inserted into the respective dictators' envelopes. The other half were shown on a visualizer projector and read aloud to all participants and experimenters. For detailed information, see the instructions for the experiment ([S1 File](#pone.0232037.s001){ref-type="supplementary-material"}). At the experiment's end, all envelopes, including those of dictators whose bids were successful, were then placed inside a box located in the room's corner. Subsequently, the dictators were asked to collect their envelopes (distinguished by dictator identity number).

Immediately after the bidding process was completed, experimenters randomly chose one of the two decisions---from the allocation and bidding stages---to determine dictators' final earnings. According to the decisions made, a monetary payment to each dictator was then inserted into his/her envelope. All dictators were asked to collect their own envelopes (distinguished by dictator identity number). Before dictators were allowed to leave the room, they were asked to stay a few minutes, in order to check if monetary payments were correct and to read any messages. Dictators then took the payments and left the experiment's site.

Overall, we conducted eight experimental sessions. Three sessions were conducted for the *Private* treatment, three for the *Public* treatment, and two for the *Partially Private* treatment. Treatments and sessions were conducted in random order, with each session lasting approximately 45 to 50 minutes. Participants' final earnings ranged from \$7 to \$15, including the \$5 attendance fee. The exchange rate for 1 Singapore Dollar is about 75 US Cents and the hourly wage for campus job in Singapore is around 8 Singapore Dollars at the time when experiment was conducted. About 80% of participants who assumed the role of dictator were Singaporean students; the rest were from other Asian countries, such as Malaysia and Indonesia. Participants did not know one another prior to the experiment, and none had previously participated in similar experiments.

Results {#sec008}
=======

[Table 1](#pone.0232037.t001){ref-type="table"} summarizes the descriptive statistics. The proportion of subjects who self-selected into the unfair and socially inefficient allocation option ranged from 35% to 42% across the three treatments.

10.1371/journal.pone.0232037.t001

###### Summary of descriptive statistics.

![](pone.0232037.t001){#pone.0232037.t001g}

                         Private       Partially Private   Public                                                  
  ---------------------- ------------- ------------------- ------------- ------------- ------------- ------------- -------------
  Number of allocators   62            47                  77                                                      
  Number of recipients   62            47                  77                                                      
  Total                  124           94                  154                                                     
  Gender of allocators   Male          19 (30.65%)         20 (42.55%)   28 (36.36%)                               
  Female                 43 (69.35%)   27 (57.45%)         49 (63.64%)                                             
  Allocation             Option        (\$7, \$7)          (\$10, \$2)   (\$7, \$7)    (\$10, \$2)   (\$7, \$7)    (\$10, \$2)
  No. Obs                37 (59.68%)   25 (40.32%)         27 (57.45%)   20 (42.55%)   50 (64.94%)   27 (35.06%)   
  Bid                    Average       1.27                3.28          1.52          2.65          1.26          1.56
  Median                 0.00          3.00                0.00          2.50          0.00          1.00          
  Std. Dev.              1.90          2.74                2.19          2.18          2.23          1.97          

In this table, we provide a breakdown of the number of participants, their roles, and their gender in the three treatments. We also summarize the dictators' allocation decisions.

Two observations are worth making. First, upon knowing that the message was going to be revealed to all dictators, the pro-self dictators generally exhibited a stronger desire to conceal the message, except when the message was going to be shown publicly. Across the three treatments, the bid amounts submitted by the pro-self dictators to conceal messages were larger than those of the pro-social dictators. Throughout the paper, we report the *p-value* from the Mann-Whitney *(MW)* test for the equality of the means of bid amounts between a pair of treatments. The difference between the bid amounts by the two types of dictators is statistically significant at the 1% significance level in the *Private* treatment (*MW*, *p-value* = 0.002) and at the 5% significance level in the *Partially Private* treatment (*MW*, *p-value* = 0.047). However, the difference is not significant in the *Public* treatment (*MW*, *p-value* = 0.193). The fact that the pro-self dictators are always willing to pay higher amounts in the *Private* treatment may show their inclination to conceal the message.

Second, with regard to the pro-self and socially inefficient allocation, the bid amounts tended to decrease as the probability of the message being shown publicly to passive others increased. This suggests that pro-self dictators exhibited less willingness to conceal messages when faced with increasing probability of losing protection on the message content privacy in the event of an unsuccessful bid. However, the change in privacy protection did not exert a significant impact on the pro-social dictators' willingness to conceal messages. The bid amounts made by pro-social dictators were comparably low across the three treatments. These findings are evident in [Fig 6](#pone.0232037.g006){ref-type="fig"}, which conveys the average bid amounts across the three treatments by both types of dictators.

![Average bids across treatments.\
This figure shows average bids exerted by dictators to conceal messages across three treatments, *Private*, *Partially Private*, and *Public* treatments, with varying degrees of information privacy. The left panel is for dictators who chose the unequal allocation (S\$10; S\$2), and the right panel is for dictators who chose the equal allocation (S\$7; S\$7). Standard error bars are shown.](pone.0232037.g006){#pone.0232037.g006}

With regard to the pro-self and socially inefficient allocation, there was no significant difference between the average bid amounts by the pro-self dictators in the *Private* and *Partially Private* treatments (*MW*, *p-value =* 0.5172). The difference between the average bid amounts in the *Partially Private* and *Public* treatments is weakly statistically significant (*MW*, *p-value =* 0.0700). When we compared the bid amounts in the *Private* and *Public* treatments, we found the difference statistically significant (*MW*, *p-value =* 0.0181).

In contrast, when the pro-social allocation was chosen, the bid amounts did not differ much across treatments. The Mann-Whitney test results indicate the difference is not statistically significant (*MW*, *p-value* = 0.7217, *p-value =* 0.392, and *p-value =* 0.584, respectively). Given that the expected perceptions of the dictators were likely to be positive in case of the fair allocation, there should have been no strong urge to conceal the anticipated positive message, regardless of whether the message was shown privately to the dictator or publicly to all dictators and experimenters. One possible factor behind the decision of some pro-social dictators to conceal an expected positive message could be their sense of modesty. That is, they would prefer to stay behind the veil of ignorance. In a companion paper \[[@pone.0232037.ref027]\], we show that the pro-social dictators adopted a neutral attitude towards others' expectedly fair perception of them. The willingness to pay to reveal the recipient's message was low when they were allowed to do so privately. Would the pro-social dictators bid higher amounts if a successful bid results in the message shown to others as in the *Public* treatment? The findings could be relevant to literature on social approval and disapproval as rewarding and punishment mechanism.

To consider other variables that might affect results, we also present a series of simple ordinary least squares (OLS) regressions on the pro-self dictators' bid amounts, representing the dependent variable. The independent variables are *D_Private*, an indicator variable taking the value of 1 if the subject was in the *Private* treatment and 0 otherwise; *D_PartiallyPrivate*, an indicator variable with the value of 1 if the subject was in the *Partially Private* treatment and 0 otherwise; and *Gender*, an indicator variable with the value of 1 if the subject was female and 0 otherwise. [Table 2](#pone.0232037.t002){ref-type="table"} summarizes the regression results, which further confirm our previous observations.

10.1371/journal.pone.0232037.t002

###### OLS regression results.

![](pone.0232037.t002){#pone.0232037.t002g}

                      \(1\)                                          \(2\)
  ------------------- ---------------------------------------------- ----------------------------------------------
  D_Private           1.630[\*\*](#t002fn003){ref-type="table-fn"}   1.630[\*\*](#t002fn003){ref-type="table-fn"}
                      (0.663)                                        (0.669)
  D_Partial_Private   1.044                                          1.043
                      (0.667)                                        (0.669)
  Gender              0.734                                          0.727
                      (0.636)                                        (0.660)
  Nationality                                                        -0.0309
                                                                     (0.561)
  Session             -0.0426                                        -0.0411
                      (0.355)                                        (0.363)
  Constant            1.152                                          1.173
                      (0.884)                                        (0.925)
  Observations        72                                             72
  R-squared           0.115                                          0.115

Robust standard errors in parentheses

\*\*\* p\<0.01

\*\* p\<0.05

\* p\<0.1

Results of the OLS bid amount regressions by dictators who chose the (\$10, \$2) allocation. *D_Private* and *D_Partially_Private* denote the *Private* and *Partially Private* treatments, respectively. Robust standard errors are in parentheses. \*\* denotes significance at the 5% level, and \* denotes significance at the 10% level.

As [Table 2](#pone.0232037.t002){ref-type="table"} illustrates, the difference in *Private* and *Public* treatment bid amounts is statistically significant (*p-value*\<0.05). The bid amount in the *Private* treatment was, on average, around \$1.63 higher than in the *Public* treatment. The bid amount in the *Partially Private* treatment was, on average, around \$1.04 higher than in the *Public* treatment; however this difference in bid amounts is not statistically significant. Overall, OLS regression results suggest that the possibility of having the recipients' messages of the pro-self and unfair allocation shared with the audience blunted the dictators' incentive to conceal the message. Note that the difference in the *Partially Private* and *Private* treatment bid amounts is not statistically significant (*p-value* = 0.44). Neither the *Gender* variable nor the *Session* variable is statistically significant in the regression results, suggesting that gender did not affect pro-self dictators' bid amounts and there is no session effect.

We also examined the content of some messages sent by recipients to both pro-self and pro-social dictators. In general, messages written to pro-self dictators were negative. For example, one recipient said to a selfish dictator, "*Wow*! *You are selfish*. *If you don't feel you are selfish*, *then you are worse than selfish*." Another said, "*Money is the root of all evil*, *or greed*. *(You) should at least divide it equally to be fair*. *Oh well*, *GREEDY*." In contrast, messages sent to fair-minded dictators were generally pleasant, such as "*You are a good person*" and "*May God bless you*!"

Discussion {#sec009}
==========

Similar to communication in an offline context, the privacy of the message content was fully protected in the *Private* treatment. For a pro-self dictator, reading the personally written message alone was akin to facing the recipient and being rebuked in person for the committed moral failure. The thought of such an experience would induce feelings of shame or guilt. Therefore, the dictator would naturally want to avoid such feelings. In this way, the dictators' willingness to pay to conceal the message is a good measure of their image concerns.

In the *Public* treatment and, to a lesser extent, the *Partially Private* treatment, a pro-self dictator knew that sharing the message content was a feature of institutional design that affected all dictators. Furthermore, blame on the dictator would be disclosed together with the blame on many other pro-self dictators. The recognition that a particular dictator was just one of many dictators whose committed moral failures would be exposed publicly thus provided an opportunity to share the dictator's shame or guilt feelings, hence weakening the dictator's desire to hide from knowing the expectedly negative image of the dictator. All in all, our results showed that a loss of information privacy weakened image concerns.

Our results could potentially contribute to the understanding of privacy paradox \[[@pone.0232037.ref016]--[@pone.0232037.ref021]\]. People often claim that control over personal data is essential to them. Yet, by and large, they also remain casual about relinquishing the control. This dichotomy in the attitude adopted towards privacy and behaviors has long puzzled researchers \[[@pone.0232037.ref035], [@pone.0232037.ref036]\]. The behaviors outlined in the privacy paradox are widely observed in social media. Absence of privacy risk awareness among users, as well as users' lack of understanding of ways to protect privacy were found to be a major cause of the paradox \[[@pone.0232037.ref037]--[@pone.0232037.ref040]\].

We argue that discrepancy between users' attitudes towards privacy and their online practice could be a product of the online social environment. In stark contrast to off-line communication, which offers deliberate connectivity and measured privacy protection, socializing on networking platforms offers a quick way to fill people's innate desire to be socially connected with others. With the click of a mouse, users can instantly connect with others, whose personal information then becomes readily available at the user's disposal. Prolonged exposure to an environment characterized by widespread sharing of personal information could cultivate a reciprocal behavior from users in the form of sharing their personal information too. This could potentially foster a mutual understanding that sharing of personal information is part and parcel of the online social norm, easing users' privacy concerns whenever exposing themselves to the online environment.

Making information public has been found to increases image concerns and, thereby, fostering desired behaviors in a wide range of activities. Using a revised public good game, it was shown that personal investments in climate protection increased substantially if players can invest publicly and gains social reputation \[[@pone.0232037.ref041]\]. In the area of pro-environmental behavior, for example, it was shown that consumers exhibit a greater willingness to pay for more expensive green products if the buying decision is public \[[@pone.0232037.ref042], [@pone.0232037.ref043]\]. These findings seemingly contradict the result in the current study. One possible solution to this seeming contradiction is that the interaction in the current study is strictly one-shot. Since subsequent interaction as part of the experiment does not exist, reputational building through demonstration of pro-social behaviors cannot be part of player's strategy. This renders public display of message contents irrelevant. The removal of reputational building motive is further strengthened by the double-blind experimental design implemented in the experiment. The design guarantees that no one, except the dictator himself or herself, knows his or her decisions made during or after the experiment. Further, no one, except the target dictator, knows which message is written to him or her. This common knowledge of anonymity in decision maker's identity thus makes reputation building a futile endeavor which could explain why image concerns waned in the face of decreasing information privacy \[[@pone.0232037.ref044]\].

Interaction in the Private treatment is akin to one-to-one communication between the dictator and the recipient. Suppose the pro-self dictator was an introvert individual, he or she would be inclined to avoid communicating with the recipient in such a setting as introvert individuals tend to be more apprehensive in face-to-face communication \[[@pone.0232037.ref045]--[@pone.0232037.ref047]\]. However, there was no difference in the bid amounts from the pro-social dictators in the *Private* treatment and those in the *Public* treatment. The bid amounts were low in both treatments suggesting that pro-social dictators in the *Private* treatment did not show a different tendency to avoid communicating with the recipients. To ascertain potential impacts that personal characteristics might exert, it might be necessary to study players' response to a neutral decision without injecting shame or guilt feeling in stage one, rather than the dictator game in the present study. Explanation based on communication avoidance would be strengthened further if participants in the *Private* treatment based on the neutral decision still show a strong tendency to escape the one-to-one like communication.

Our design ensures complete anonymity of the decisions. That is, except the dictator himself or herself, no one, including the experimenters, can identify which dictator made what decisions *during* and *after* the experiment. Even though the proximity between any two dictators was at least two seats apart in our experimental setup, using a paper-and-pencil design could, nevertheless, result in a weaker feeling of anonymity among the dictators than that based on online-interaction \[[@pone.0232037.ref048]\]. Further, the fact that dictators were able to see other dictators in the same room might potentially heighten the dictator's image concerns \[[@pone.0232037.ref049]\]. To strengthen external validity, in future research it would be interesting to investigate if behaviors are consistent in an online environment with a strengthened anonymity elicited by physically segregated dictators.
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